Isolation of cholesterol- and deoxycholate-degrading bacteria from soil samples: evidence of a common pathway.
Nineteen different steroid-degrading bacteria were isolated from soil samples by using selective media containing either cholesterol or deoxycholate as sole carbon source. Strains that assimilated cholesterol (17 COL strains) were gram-positive, belonging to the genera Gordonia, Tsukamurella, and Rhodococcus, and grew on media containing other steroids but were unable to use deoxycholate as sole carbon source. Surprisingly, some of the COL strains unable to grow using deoxycholate as sole carbon source were able to catabolize other bile salts (e.g., cholate). Conversely, strains able to grow using deoxycholate as the sole carbon source (two DOC isolates) were gram-negative, belonging to the genus Pseudomonas, and were unable to catabolize cholesterol and other sterols. COL and DOC were included into the corresponding taxonomic groups based on their morphology (cells and colonies), metabolic properties (kind of substrates that support bacterial growth), and genetic sequences (16S rDNA and rpoB). Additionally, different DOC21 Tn5 insertion mutants have been obtained. These mutants have been classified into two different groups: (1) those affected in the catabolism of bile salts but that, as wild type, can grow in other steroids and (2) those unable to grow in media containing any of the steroids tested. The identification of the insertion point of Tn5 in one of the mutants belonging to the second group (DOC21 Mut1) revealed that the gene knocked-out encodes an A-ring meta-cleavage dioxygenase needed for steroid catabolism.